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ABSTRACT 
 
Load flow study is the analysis of a network under steady state operation subjected 
to inequality constraints in which the system operates. Load flow analysis is the pillar 
of power system analysis and design. They are necessary for planning, operation, 
economic scheduling and exchange of power between utilities. The principal 
information of load flow analysis is to find the magnitude and phase angle of voltage at 
each bus and the real and reactive power flows in each transmission lines. Therefore, 
load flow analysis is an importance tool involving numerical analysis applied to a power 
system.  
In this analysis, iterative techniques are used because there are no known analytical 
method to solve the load flow problem. This iterative techniques includes; Gauss-
Seidel, Newton Raphson, Decoupled method and Fast Decoupled method. Load flow 
analysis is difficult and time consuming to perform by hand. The Gauss-Seidel and 
Newton Raphson methods in detail; Formulation of static load flow equations and 
computational algorithm is clearly discussed.  
The objective of this project is to develop a load flow program based on Gauss-
Seidel and Newton Raphson methods that will ease the analysis of load flow problem. 
MATLAB software was used as a programming platform. The program was run on an 
IEEE 9-bus system test network and the results compared with both methods, i.e. Gauss-
Seidel Method and Newton Raphson method.  
The load flow results obtained were analyzed and discussed. Both the Gauss-Seidel 
and Newton-Raphson methods gave similar results. However, the Newton Raphson 
method converged faster than the Gauss-Seidel method. The bus voltage magnitudes, 
angles of each bus along with power generated and consumed at each bus have been 
presented. The increasing voltage regulation is influenced by increasing the reactance 
loading from the analysis. Even though Gauss-Seidel is simple calculation and not hard 
to execute, but the increasing of number buses, the number of iterations increases. The 
increasing the numbers of acceleration factor are influenced the number of iterations. 
On the other hand, in Newton-Raphson method, the calculations are complex, but the 
number of iterations is low even when the number of buses is high. 
